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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBEe ¢enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIMHU MPENoaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNnbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T MpeACTaBICHUE O IENsAX, OO0IIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYyYAIOMMUXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
peaycCMaTpUBAET PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
pazgenaM M TeMaM MPOrpaMMbl MO XWUMHUHU, ONPEACISAECT KOJIUYECTBEHHBIC W
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIyEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYECHUSI XUMHUHU C Y4ETOM  MEXIOPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOy4YaromIuxcsi, ONpeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTelIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XUMHH CIYXHUT OCHOBOM [JIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrpatoT (POpMUPYEMbIE XUMHEW TPEACTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MYTAX pEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEM IS CaMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CAMOCTOSITEHHOW  y4eOHOM  JeATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENOBATEIIbCKUX YMEHUM, HEOOXOJWMBIX KaK B
MMOBCEIHEBHOM JKU3HU, TaK U B MPO(HECCUOHATBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IVISIa HA €AUHCTBO MTPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUM €CTECTBEHHO-HAYUYHON IPAMOTHOCTH 00 YyYaIOIIUXCS;



crocoOcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00y4arOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeUYMBAIOTCS CHEIU(PUKON
COJepKaHMsl ~ y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  MEJarorMuecKu
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HayKH XMMHH Ha ONPENEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00II€r0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUUMHCS CUCTEMBbI MEPBOHAYAIBHBIX TMOHSATUNA XHMHUHU, OCHOB
HEOPraHMYeCKOM XHUMHH W HEKOTOPBIX OTIENbHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMUHU.

Crpyktypa coaepkaHusi MpOorpamMMbl M0 XUMHHU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mnojaxona k e€ usyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MTOHATUN O XUMUUECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpraHW30BaHbl [0 TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MenzaeneeBa kKak OCHOBHOI'O 3aKOHA XMMHH;

— YYEHHS O CTPOEHUU aTOMa U XMMUYECKOU CBSI3H;

— TpeacTaBlIeHUN 00 JIEKTPOIUTHUYECKON JHCCOLMALMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HA OCHOBE JMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYromMy, BBITONHSAS (QYHKIUH OOBACHEHHS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUSA U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOIYyYECHHS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl MO XUMHHU  CIIOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTABISAIOLICH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3yueHHe XUMUU TPOUCXOAUT C MPUBICUYEHHUEM
3HAHWA W3 paHee HM3yYeHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromMid MUP,
«buonorus. 5-7 knacce» u «du3nka. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHIL.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMUYECKUX
3HAHUM — BaKHEUIIMX (PAKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX MOTOKCHUH,
JOCTYMHBIX 0000IEHNI MUPOBO33PEHUECKOTO XapaKkTepa, A3blka HayKH, B



OpuoOOIIEHNH K HAyYHBIM METOJaM TIO3HAHUS TPU HW3YYCHHH BEIIECTB H
XUMUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TIPUMEHEHWU B Yy4eOHO-TO3HABATEIBHOH M y4eOHO-HCCIEA0BATEIHCKOM
AESITeNPHOCTH, OCBOCHHMM TPaBUJ O€30MacHOro OOpaiieHus ¢ BEIIeCTBAMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETH TaKUe LEJH, KaK:

— (¢GopMUpOBaHHWE WHTEIJIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIHHOMY TPUHATHIO pPEUICHHMH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KHU3HHU;

—  HalpaBJIICHHOCTh OOYyYeHHMS Ha CHCTEMaTH4ecKoe MpuoOIIeHHUEe
O0yJarommMXxcs K CaMOCTOSITEIPHON IM03HABATEIHLHON JEATEIBHOCTH, HAyYHBIM
METOoZaM TIO3HAaHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yCIOBUM, CIOCOOCTBYIOMIMX MPUOOPETEHHUIO 00yUYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW JEATEeTHPHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIFOUEBBIX
HaBBIKOB (KIJIFOUEBBIX KOMIIETEHIIMI), WMEIONIUX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JESTCIHHOCTH;

— (dopmupoBanue oOmEeH (PYHKIIMOHATBHOW M €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIECHUBATH SIBJIICHUS
OKpPYXAaIOIEr0 MHpA, WCIOJIb3Ys] 3HAHUSA M OIBIT, MOJyYeHHbIE MPHU H3yYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU Mpo0JeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM J1€ATETbHOCTH;

— ¢opMmupoBaHHE Yy OOYYAIOIIMXCA TyMAHUCTHYECKUX OTHOIICHHH,
NOHMMAHHUS 1EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH OSKOJOTUYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIIEH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHUIO, CIOCOOHOCTEHW K CaMOKOHTPOJIIO H
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo(uMiIs U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHHUS.

OOmiee uYucIO YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHHM Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBisaeT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B Hezelmo), B 9 kimacce — 68 yacos (2 yaca B HEJEINIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHITHUS

[Ipenmer xumuu. Posib XMMUK B KU3HU YEIIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemecTBa. du3nueckue CBOWCTBA BEHIECTB. ArpPEraTHOE COCTOSTHUE
BemiecTB. [loHsiTe 0 MeTOMax MO3HAHMS B XMMHUU. UHCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE »dJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuueckas Qopmyna. BajleHTHOCTP aTOMOB XUMHYECKUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemectBa. Moisib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

du3nuecKne U XUMHUUYECKHE SBJICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEUIECTB. XMMHUeckue ypaBHeHus. Kiaccuduxanus
XUMHYECKUX PEaKIi (COeAMHEHUS, Pa3IOKEHUS, 3aMEeILIEHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYEHHUE M OIHMCAHHE
(bU3MYECKUX CBOMCTB OO0Opa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakUui (pa3jioKEeHHE caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUIAPOKCH]IA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
U3y4deHHE CIOCOOOB pas3JeieHHsl CMeced: ¢ MOMOIIBI0 MarHuta, (pUIbTpOBaHHE,
BbITIApUBAHUE, AUCTHIIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYNCTKH TTOBAPEHHOU
coimv, HaOJIOJEHWE W  ONUCAaHHWE  Pe3yJIbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBUTE/ I HEOPraHUYECKNX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemiecTBo. HaxoxkaeHue Kuciiopoia B MOpUpoAe, (PU3HUECKHE U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl



MOJIyYeHUs KHUCIOpoJa B Jlabopatopud ©  TIpomblluieHHOCTH. Kpyrosopot
KHCJIopoa B ipupojie. O30H — aIoTponHas MOJIU(PUKAIIIS KUCIOPOa.

TeroBolt >P(GeKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pPEaKUUU. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWJICHHE TapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOs.

Bogopon — »memeHT M mpoctroe BemecTBO. Haxoxaenue Bomopona B
npuposie, (Quznueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

Monsipabiii  00bEM  Ta30B. Pacy€Thl 1O XUMHUYECKUM YpPaBHECHHSIM.

®dusnyeckue cBOKCTBa BOAbl. Boaa kak pactBoputenb. PacTBopbl.
HaceblllieHHbIE M HEHACHIIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cojieoOpasyronue  (OCHOBHBIE, KHUCIOTHBIE, aM{pOTEepHBIE) W
HecosneoOpasywmue. Homenknatypa oxcuyoB. Dusznueckue U XUMHUYECKHE
cBOMCTBa OKCUJIOB. [loyueHne okcuaos.

OcHnoBanusi. Knaccudukanmss ocHoBaHMM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. PU3MYECKHE U XMUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHne OCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @usnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosieil. @uzndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coieit.

I'eneTnyeckas cBA3b MEXKY KJIacCaMH HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHUE COAEPKAHUS KUCIOPOJa B BO3AYyXE, MOJIyYEHHUE,
coOupaHue, pacno3HaBaHWE W U3Y4YCHHE CBOWCTB KHCJIOpOAa, HaOI0/IeHNe
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opas3llaMHd OKCHUJIOB U
OMMCaHWE HUX CBOWCTB, MOJydeHUE, COOUpaHUE, pPAcClO3HABAaHUE W H3yUYCHHE
CBOWCTB BOAOpoOJia (TopeHue), B3aumozeicTBue Bojopojaa ¢ okcugom menu (II)
(BO3MOXHO HCIOJIB30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHUE OOPA3I[OB BEIICCTB
KOJIM4YecTBOM 1 MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEH pPAacTBOPEHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJUIaMHU
(HaTpuem M KajblKeM) (BO3MOYKHO HCIOJb30BAaHUE BHUACOMATEPHUAIIOB),



ucclieIoBaHuEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3ydeHue B3ammojericTBus okcuaa Memu (I1) ¢ pacTBopoM CepHOM KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, pPEeaKkUUi HEUTpalu3aluy, IOJy4YEHUE HEepPacCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PAcTBOpa COJIA, PEUICHUE
AKCIIEPUMEHTANIBHBIX 33/a4 M0 Teme «BaxHelme Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

HHepuoagnuecknit 3axkoH u Ilepumoguyeckass cucreMa XUMHMYECKHUX
iemenToB JI. U. MenngeneeBa. CrpoeHne aTroMoB. XHMHYECKAsl CBS3b.
OKHuCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PeaKIIUU

[lepBble TOMBITKH KIacCUPUKAIMK XUMHUYECKUX 3JIeMeHTOB. l[loHsiTue o
IPYINax CXOJHBIX JJIEMEHTOB (IIEJOYHbIE U IICJIOYHO3EMENIbHBIC METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIe 00pa3yroT aM()OTEPHBIE OKCUIBI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XMUMUYECKUX 3JIEeMEHTOB /I,
N.  MenneneeBa.  KoporkomepruogHas W JUIMHHONEPUOIHAs dbopmbl
[Tepunonnueckoit cucrembl xumuueckux anemeHToB J[. . Menaeneesa. Ilepuonas
u rpynmbl. Ou3nM4eckuil CMBICT MOPSIAKOBOrO HOMEpPA, HOMEPOB Nepuoja U
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aToOMHBIX sifep. M3otonbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0Yek atoMoB TepBbiX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremsl JI. WM. MenpaeneeBa. XapakTepUCTHKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosnoxenuro B [lepuonnueckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUSl pajJnyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAINIMYECKUX CBOMCTB 10 TPYIIaM U EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuogudeckoil cUCTEMbl XUMUUYECKUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W mnpaktuku. J[. WM. MengeneeB — yd€Hbld U
rpaXkJ1aHUH.

Xumunueckass cBs3b. KoBasieHTHas (MOJsipHAs M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3J1€eMEHTOB. VIOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU.
IIporniecchl okuciaeHus U BoccTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BENIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUU
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS).

Mexcnpeomemunle cea3u



Peanuzanus MexXnpeIMETHBIX CBs3€M MpU HM3ydYeHUM XUMUU B 8 Kjacce
OCYIIECTBIISIETCS. 4e€pe3 HUCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4dHBIM (akT, rumoresa, Teopus,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, MNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aToMm, OHJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, IJIEKTPUUYECKUI 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpabl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYeCKAsi peaKkuusi

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX JJEMEHTOB TMEPBBIX TPEX NEPUONOB, Kalus, KalbLHUs M HX
COEMHEHUI B COOTBETCTBUM C TIOJIOKEHHEM »3ieMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIBl XMMUYECKOW CBSI3U. THIBI KpPHCTAJUNIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaims XuMUYECKUX peaklnii Mo pa3IudHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YyYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIIoBOMY 3ddekrty, 1o
M3MECHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, MO OOPAaTUMOCTH, TIO
YYACTHIO KaTajau3aTopa). DK30- U dHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuueckol peakuuu. llonstue o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U IIOJOKEHUE XUMHUUYECKOIO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBICHUE YPABHEHUN



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUd C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUIAMH
xumuyeckoi cBsizu. Crenenp aucconuanuu. CUIbHbIE U ClIa0ble AIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBus MPOTEKaHUS peakuii MOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHCIIOT,
OCHOBaHUW ¥ COJIGM B CBeTE€ MPEIACTaBICHUH 00  DIECKTPOITUTHUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHsITHE O THIpOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAUIOB W HeMeTauioB (rpadura W ajiMasza), CIOXKHBIX BEIIECTB
(xmopua HaTpUsl), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTU XMMUYECKOW peakinu
OT BO3JEUCTBHUS PaA3IUYHBIX (DAKTOPOB, HCCIEAOBAHUE DJIECKTPONPOBOJIHOCTH
pacTBOpOB BEUIECTB, IMpollecca JAUCCOLMAIMUA KHUCJIOT, WIEJI04Ye U Ccojeu
(BO3MOXKHO  HCIOJIb30BaHHE  BHUJEO MaTEpPHANOB), IMPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakiuid  HMOHHOro  oOMEHa
(oOpazoBaHue ocangka, BbIJACICHHE Tras3a, OOpa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHIA
(ropeHue, peakiMM pasioKEeHHs, COCIMHEHUs), PaCliO3HABaHWE HEOPTraHWYECKHUX
BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEAaKIUMid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl 1 MX COeAMHECHUSA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiicTBUE € METaJUlaMHM, HEMETAJUIaM{, IIeJo4aMu). XJIOPOBOAOPO.
CongHasi KWCIIOTa, XMMHUYECKUE CBOMCTBa, IMOJydyeHUE, NnpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4esoBeKa. BaxHeWmine XJIopuabsl U UX
HaXO0XJCHHE B IPUPOE.

OO6mrast xapaktepuctuka anmeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucienus. CTpoeHue u (pu3mdecKkue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
u cepbl. XUMHUUYECKUe cBoicTBa cepbl. CepoBOIOPOJ, CTpoeHue, (hU3NYECKHe U
XUMu4eckre cBorcTBa. OKCHIBI Cephbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass xucnora, (U3MYECKHE © XHMHYECKHE CBOWCTBa (oOmme  Kak
MPEACTaBUTENS Kjacca KHUCJIOT H cruerupuyeckne). XHUMHYECKHUE PEaKIIHH,
JeXalme B OCHOBE MPOMBIIUICHHOTO CHOco0a MOJy4YeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONM CEPHOM KUCIIOThI, KAUYECTBEHHAsI PEaKLUs Ha



cynbdar-uoH. HaxoxnaeHnue ceppl U €€ COeIMHEHUN B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpenbl COSAUHEHUSIMU Cephbl (KUCIOTHBIC TOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakTepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PaCHpOCTPaHEHHUE B MPUPO/IE,
dbuznUeckue U XuMU4Yeckne cBoicTBa. KpyroBopot azora B npupojie. AMMUaK, ero
dbu3nYecKue U XUMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiam aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHUCJIOTa, €€ TMoyuyeHue, (HU3NYeCKue M XUMHUUYECKHUe
cBoiicTBa (0OlIME Kak TpPEACTAaBUTENs Kilacca KHUCIOT M creuuduueckue).
Hcnonp3oBanne HUTPATOB W COJIEM aMMOHHSI B KaueCTBE MHUHEPaIbHBIX
ynoopeHuii. XMMUYECKOE 3arpsi3HEHHE OKPYXKalollel cpeibl COeTMHEHUSIMU a30Ta
(KUCOTHBIE JOXKAM, 3arps3HEHHE BO3AyXa, MOYBbl M BoJMoEMOB). Docdop,
ajutoTponHbie Moaudukamuu Gocdopa, PuU3MUECKHEe W XUMHUYECKHE CBOMCTBA.
Oxkcua docdopa (V) u pochopHas kuciora, GU3NIECKUe U XUMUUESCKUE CBOMCTRA,
nonydenue. Mcnonbs3zoBanue pocharoB B kauecTBe MUHEPATBHBIX yIOOPEHUI.

O6mas xapakrepuctuka 3nemMeHToB [VA-rpymnmbel. OcoO€HHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHM  OKHUCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpOCTpaHEHHE B TpPHUPOAE, (PUINYECKHME U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre M XMMHUYECKHE CBOMCTBa, JEWCTBHE HA JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHe MPOOJIEeMBbI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumnore3a r100aJbHOTO TMOTEIICHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCaoTa U €€ coiu, X GU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiyueHue u mnpuMeHenune. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIEHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHauanbHbBIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (OCH3WH), UX POJIb B OBITY U TPOMBIILICHHOCTH.
[lonsiTe 0 OMONIOTMYECKN BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBojaax — U UxX
poJii B KM3HHM 4YeJoBeKa. MarepuaibHOe €JAMHCTBO OPraHHYeCcKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemunii, ero ¢usmdeckne W XUMHUYECKHE CBOWCTBA, TMOJIyYeHUE W
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeacTaBieHUus 00
okcuse kpemuus (IV) u kpemuueBoi kucinore. CHUIMKAThI, X UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpoUTeNbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpoOineMbl 0€30MacHOTO HMCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpaxarmue (GU3NYECKUe U XUMHYECKHE CBOWCTBA
raJjjoreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOB),
O3HaKOMJICHHE C oOpa3lamMu XJOpUAOB (raJIOTEHUIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXXHO  KCIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IO JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJOThI, M3YYCHHUE XUMHYECKUX CBOMCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KAaUECTBEHHON peaKIuu Ha CyJb(aT-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoicTBamMu azota, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJB30BAHHE
BUJIEOMATEpHUaJIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHWME W HW3YYEHHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PeaKlMii Ha MOH aMMOHUS U (ocdaT-nOH U U3ydEeHHE MPU3HAKOB
WX TPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOras3a, MoJydeHue, coOMpaHue, paclo3HaBaHUE U H3yUEHHE
CBOICTB YIJIEKHCIIOTO ra3a, MpOBEJEeHNE KaueCTBEHHBIX peakinil Ha KapOOHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIICHHUE C
OPOJIYKIHMEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o treMe «BakHelnime HeEMETAIIBI U UX COSTUHEHUS.

MeTaJsibl 1 X COCAMHECHUSA

OO6mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuognueckor cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u ctpoeHusi atomoB. CTpoeHre meTamioB. Mertamindeckasl CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUUYECKUU  psif
HaMpsHDKeHUH MeTaoB. OuU3NUecKre W XMMHUYECKHE CBOMCTBa MeTaiuioB. O01mme
crocoObl MoNy4YyeHus MeTauioB. [loHsATHE O KOpPpO3UMM METalIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTajdb, YYryH, AIOPAIIOMHUHHIMA,
OpoH32a) ¥ UX TPUMEHEHHUE B OBITY W MMPOMBIIIJICHHOCTH.

[Ileounble MeTauibl: MOJNIOKEHUE B llepuoanyeckoil cucreMe XMMUUYECKHAX
anemeHToB J[. 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHHE B INPUPOJIE.
dusnueckue U XUMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIBI U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHHe WIEIOYHBIX METAI0OB M UX
COCIMHECHUM.

IllenoyHO3eMENBHBIE METAMJIbl MAarHui W KalbLIMK: TIOJIOXKCHHE B
Ilepuonnueckon cucrteMe xuMudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpliusg. BakHeiiiwe coeluHEHUS Kaiablus (OKCHI, THAPOKCHA, COJIN).
JXKécTkocTh BOABI U CITOCOOBI €€ YCTpAHEHHUS.

ANOMUHMI: TIOJIO)KEeHUE B [leproanueckoi CUCTEME XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aTroma, HaxoxaeHue B Inpupone. dusznueckue u
XUMUYECKHE CBOMCTBA aItOMUHMS. AM(OTEpHBIE CBOMCTBAa OKCHAA M TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUECKUX 3TIEMEHTOB [l.
. MenneneeBa, CTpOCHHE aTroMa, HaxoXAeHUE B mnpupoje. Puzndyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCuanl, THAPOKCU B U conu xkenesa (II) u sxxenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIaBOB, HX (PU3HYECKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YyJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHIA
KaJIbLIUSI M HATpus € BOJOM (BO3MOYKHO HCIOJb30BaHUE BHUAECOMATEPHUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BaHHWE  BHUACOMATEPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMM HAa MOHBI: MAarHus, KaJblUs, aJFOMUHUS, LIUHKA, XKee3a
(1) u xenesa (I1II), meau (II), HabGarOMEHME U ONMUCAHKE MTPOIECCOB OKPAIIMBAHMUS
IUIJAaMEHU MOHAMHU HATpHUsl, Kalusd U Kaiblus (BO3MOXHO WCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIeOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA AIFOMUHUS
Y TUIPOKCHUA LINHKA, PEIICHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «BaxkHeunmue
METAJUIbI U UX COCUHECHUS.

XuMHS U OKPYKaKIIAs cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YeJioBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMUMHYECKUX peakinuii B ObiTy. IlepBast momomp mpu
XUMHUYECKHX 0KOrax U OTPABJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYKarouled cpeanl (mpenesibHasi JOMyCTUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumun B penieHun 3KoJI0rM4ecKuX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB MaTepUATOB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammsi MeXNpeaMETHBIX CBS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIMOJb30BaHWE KakK OOMIMX €CTeCTBEHHO-HAay4HBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KilacCUpUKANKs, TEPHOIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
3¢ PeKT, TeXHOJIOTUS, MaTepUAJIBI.

dusnka: marepus, aroMm, O3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
U30TOIBI, PaJAMOAKTUBHOCTb, MOJICKYJA, DJIEKTPUUYCCKUN 3apsj, POBOTHUKH,
MOJIYTIPOBOJAHUKH, JUAJEKTPUKH, (POTODJEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAIUTHYECKAs
pemérKa, CIUIaBbl, (PU3MYECKHE BEIMYWHBI, €IMHUIBI U3MEPEHUS, KOCMUYCCKOEC
POCTPAHCTBO, TUTAHETHI, 3BE311b1, COHIIE.

buonorus: dorocunHTes, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MaKpOAJIEMECHTHI, TUTATCIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE TOPOJIbI,
NIOJIC3HBIC NCKOIIaeMBbIE, TOIIJIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3YyJIbTaThl OCBOCHHUS TMPOrpaMMbl OCHOBHOT'O  OOIIETo
o0pa3oBaHus JOCTUTalOTCS B X0J€ OOy4YeHUss XMMHHM B €IUHCTBE Y4EOHOH H
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCHUICKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHM, IPUHITHIMUA B
oOlllecTBE TMpaBWJIAaMH M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATTU3AIMHI 00YyYalOIIKUXCS.

JIn4HOCTHBIE  Pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
paclIMpeHue ONnbITa JEITEIbHOCTA Ha €€ OCHOBE, B TOM UHUCJI€ B YACTHU:

1) naTpHOTHYECKOT0 BOCITUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAayKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIANIETh JAOCTOBEpPHOU MH(MOpMaImeit o
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTECUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M IMpPaBUJaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIENOBATEIbCKOM,  TBOPYECKOM W ApYruX  BHUAAX
JESITENBbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JEATEIBHOCTH TpHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Yy4eOHOW MESITeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TOBEJAEHUE U TMIOCTYIIKM CBOMX TOBAapHILE ¢ TO3ULUH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCJIEACTBUN MOCTYNKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOW PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKM M COCTAaBIIAIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS NPUPOJBI, B3aUMOCBSI3SX 4YEJIOBEKa C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM ITUX 3aKOHOMEPHOCTEH;

II03HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4Y€HUE HOBBIX 3HAHUU 10
XAMHH, HEOOXOTUMBIE I OOBSICHEHUS HAOIIOMAeMBIX TPOIECCOB U SBIICHUN,
MO3HABATEIbHOM, MH(OPMALIMOHHOW M YUTATEIbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ y4E€OHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMH TEXHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHWIO W TO3HAHWIO, JI0O003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOCKTHOW ¥  HCCIEIOBATEIBCKOU
JESATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHM, OCO3HAHUEC ITOCJICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YHOTPEOIICHHSI AKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COONIIOZICHUs TpaBuwil O€30MaCHOCTH TIpU  OOpalleHuu ¢
XUMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) Tpy10BOI0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3yUYEHHUI0 Tpodeccrii U Tpyaa pa3IuyHOro poja,
yBOXCHHEC K TPyAYy W pe3yibTaraM TPYAOBOW JESATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE IIPUMEHEHHUS TMPEJAMETHBIX 3HAHUW 10 XHWMHH, OCO3HAHHBIM BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJAOHKCHUS 00pa30BaHus C YUETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aalTUPOBATHCS B MPOPECCUOHAIBHOMN CPelIE;

6) 3KOJIOrM4ecKOro BOCIUTAHMS:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHMMAaHUE IIEHHOCTH 3[I0pPOBOTO U
O0e3omacHoro oOpasza >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MACHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CUTYAIUsX,
YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAOLIECH MPUPOJHON CPENOH, ISl TTOBBILICHUS
YPOBHS  DKOJOTUYECKOW  KYJIbTYpPBHI, OCO3HAaHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBLHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTampeaMeTHBIX pE3yJIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIECHAYYHbIE TIOHATHS (3aKOH, TEOpHf,
MPUHIIAI, TUTIOTe3a, (PAKT, CUCTEMa, TPOIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMEeTaX W IO3BOJSIOT Ha
OCHOBE 3HAHWI M3 3THX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O IETOCTHON



HAay4YHOW KapTHUHE MUpPa, U YHUBEpCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, PETYISITUBHBIE), KOTOpPbIE OO0OecrneynBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHMIO M OCYIIECTBICHUIO Y4YEOHOU
TS TENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHUBEPCAIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBblie JioruyecKkue JeMcTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHATHHN (BBIACIATH MX XapaKTEPHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JAPYTHMMHU TOHSITHUSMH), HUCIOIb30BaTh
MOHSTHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMpPATh OCHOBAHUS U
KpUTEpUHU sl KiIacCU(PUKAIMM XUMHUYECKUX BEIHIECTB U XUMHUYECKUX PEaKIUi,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyXACHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, TI0O aHAJIOTHH),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCE IIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICNIU, UCIIOJIH3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKU 3HaK (CHUMBOJI DJIEMEHTa), XUMU4yeckas (opMyrna W ypaBHCHHE
XUMHYECKOW peakiuy — MpU PEHIeHUH y4yeOHO-TI03HABATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX TPEJICTABICHUN BBISIBISATH U XapaKTEpU30BATh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3y4aEeMbIX MPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBareibCckue JeCTBHA.

YMEHHE HCII0JIb30BaTh MOCTABICHHBIE BOIMPOCH B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBHI [JIsi (OPMHUPOBAHUS THIOTE3Bl TIO
IPOBEPKE MPaBUILHOCTH BHICKA3bIBAEMBIX CYXICHUMH;

NpUOOPETEHHE ONBITa IO TUIAHUPOBAHUIO, OPTraHU3AMH M TMPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJIOM TMpollecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €T0 PEe3yNbTaT, (OPMYIUPOBATH 00OOIICHHS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABISTh OTUET
0 MpojenaHHol padorte.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpATh, AHAIM3UPOBATH W HMHTEPIPETHPOBATH HH(OpPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
mocoOusi, pecypcel VHTepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPCUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJBl M 3alpoChl MPU NOHUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MPEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
ApyruMu popMaMu rpa@uky U UX KOMOMHAIUSMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UpOBaTh B THpolecce Yy4yeOHOW U
UCCJIeI0BATENbCKON AESTENBHOCTH MH(OPMAIUIO O BIUSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa Ha COCTOSIHME OKpYXarouled MNpUpOaHON
Cpelibl.

KomMmyHuKaTHBHBIE YHUBepcalbHbIe yUeOHbIe 1eiicTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Aualiora W (Wiu) JHUCKYCCHM) TIO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MPETIOKEHHOM 3a/1auu;

YMEHHUS  MPEACTaBISATh  MOJYYEHHBbIE  Pe3yJbTaThbl  MMO3HABATEIBHOU
JESTENbHOCTH B YCTHBIX W TUCBMEHHBIX TEKCTaX; JeiaTh MPE3eHTALUIO
PE3YJITATOB BBHIMOJHEHUS XUMHUYECKOT0 HKCIepuMeHTa (1abopaTOpHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMU B COBMECTHOMU
NO3HABATEJIbHOM W MCCIEAOBATENIbCKOW  JESATENBbHOCTH  IPU  PELICHUH
BO3HUKAIONIMX MpPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiuil (o0cyXneHus, 0OMEH MHEHUSIMH, «MO3TOBBIC HITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JCHCTBHI, ONpEIEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOU paboTHI U ApyTHE).

PeryisiTuBHbIC YHUBEpPCAJIbHbIE y4eOHbIE AeCTBHS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbonee d(pPeKTUBHBIC CITOCOOBI pelIeHUsT YUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA ANTOPUTM JECUCTBUM IIPU BBINOJHEHUM 33aJaHUA C  YYETOM
MOJTyYEHHUS] HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pE3yJbTaTa 3asBICHHOW LEJIH, YMEHUE
MCII0JIB30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B YCIIOBUU 33/IaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHUIO 00SA3aTEIBHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (QeaepaibHOM paboyell MporpaMMoi,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIUMHKCS HAyYHbIE 3HaHUS, YMEHHS U CIIOCOOBI



NeHcTBUM, crnenudpuueckue s TOpeaMeTHOM o0nactu  «XUMUs», BUIBI
JNEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro HMHTEPIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHUX TMOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BaJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMUUYECKOTO JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPUIATEIBHOCTh, CTETICHb
OKHCJICHUS, XUMHUYECKasl peakius, KiaccupUKaIus Peakiuil: peakiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U IHJOTEPMHUUECKUE PEaAKINH, TeTIOBOM d(DPEKT peakiuu,
SAPO aroMma, DSJIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTadb, paguycC
aToMa, XMMHYECKasi CBs3b, MOJISIpHAS W HEMOJISIPHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PacTBOp, MAaccoBas J0Js1 BEIIESCTBA
(poIeHTHAsI KOHIIEHTPAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
OPUMEHATH 3TH MOHATHUS [IPU OMUCAHWU BEUIECTB U UX MPEBPALICHUI;

e HCIIOJIb30BaTh XUMUYECKYIO CHUMBOJMKY [UJIi COCTaBieHHs (opmyn
BEILECTB U YPABHEHU XUMUYECKUX PEaAKIIHIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAUHEHUSX,
CTeNIeHb  OKHCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dbopmynaMm, BHA XUMHYECKOH CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAaHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XeHUs B Ilepuonnueckor cucreme,
3aKOHOB COXpPAaHEHUs MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e OINHUCHIBATHL W XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoi
CHCTEMBl XMMHMYECKMX JJIEMEHTOB: pa3iu4yaTh MOHATHUS  «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OonbIIMEe TEPHOJbI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHICE HMEIOTCS B
tabmune «llepuogumyeckas cucTtemMa XuMuUdeckux dnmemeHtoB J[. .
MenzeneeBa» C YHACIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj siipa, oOLIee YUCIO 3IEKTPOHOB
U pacnpeereHre uX no 3JeKTPOHHBIM CIIO0IM);

KJIacCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKUuu (IO YUCIy U COCTaBy YYAacTBYIOUIMX B peaKIUU
BELIECTB, MO TEIIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIHME XWMHYECKHE CBOWMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi ONMCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM [MPOTEKAHUS XUMUYECKUX TMpEeBpallleHU B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO © MOJSIPHYIO ~ MacChbl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »JJIeMEeHTa 1o (dopmyse
COEJIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOMN peaKInu;

NPUMEHSITh OCHOBHBIE OINEPAIllMU MBICIUTEILHON EATETbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 00O0OIIEHUE, CUCTEMATU3AIMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIICICTBEHHBIX CBS3€d — JJIsl U3YYEHHsI CBOMICTB
BEIIECTB U XHUMHUYECKHX PpEAKLHM, €CTECTBEHHO-HAy4YHbIE METOJBbI
MO3HAHUS — HAONIOJIEHHE, W3MEpPEHHEe, MOJEITUPOBAHMUE, HKCIICPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBUJiaM  IOJb30BaHUA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBWiaM OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKLIHUSIMU 1O BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMPAHHIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJa), MPUTOTOBICHHUIO
pPacTBOPOB C OIPEAECIEHHON MAacCCOBOM JIOJIEW PaCTBOPEHHOTO BEILIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHI MO
pacno3HaBaHUIO PACTBOPOB IIEJIOUYEH U KUCIOT C IOMOILIBI MHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xon1y oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUIA:

pPacKpbIBaThb CMBIC OCHOBHBIX XWMHUYECKHUX MOHSATHUNA: XHUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJlEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTETIEHb
OKHUCJICHHSI, XUMHYECKasl PeaKIlus, XUMUIECKas CBSA3b, TEIIOBOU ekt
peakiuu, MOJib, MOJSIpHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHUYECKAs] IUCCOLMAIUS, PEaKIHH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METaJNINYeCKasi), KPUCTAIJIMYECKass pelETKa, KOPpPO3Us METaJUIOB,
CIJIaBbl, CKOPOCTb XHUMHUUYECKOW pEaKIUU, NPEeAECIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH W
IPUMEHSTH 3TH MOHATHS MIPU OMTMCAHUU BEIIECTB U UX MPEBpAICHU;
UCIIOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY [JIE COCTaBieHUsS (opMyI
BEIIIECTB M YPABHECHUN XUMUUYECKUX PEaKIIHiA;

ONpPEAEATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUM 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKas) B HEOPraHUYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMHUYECKOU (Qopmyrse, XapakTep Cpeabl B
BOJIHBIX PAaCTBOPAX HEOPTaHWUYECKHUX COCAMHEHMM, THUI KPUCTAJUIMYECKOU
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona JI. WM. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepHU30BaTh
Tabiuunyto (opmy Ilepuoanueckoil cHUCTEMbl XUMHUYECKHUX 3JIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHas mnoArpymmna (A-Tpynma)» U «rmobouyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME TMEPUOABI, COOTHOCHUTH
0o003HaueHusl, KOTOpble MMEIOTCS B IEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB ® 3apsij fAapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpeqieiieHie MX TI0 DJICKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajlblX MEPHOJ0B U IVIABHBIX MOATPYMN C YYETOM CTPOEHUSA UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIy M COCTAaBY YYACTBYIOIIMX B PEAKLIUU
BEIIECTB, MO TEIUIOBOMY 3(DEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHCIH(PUICCKHE XUMHYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, NOATBEpP)KJas OIKHCaHUE
npUMEpaMy MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHUM COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUii;

COCTaBJISITb YPAaBHEHUSI DJEKTPOIUTUYECKOW AHCCOLMAIMU  KHUCJIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIUI NOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAMIINX CYIICCTBOBAaHUE
TCHETHYECKOW CBSI3U MEXITY BEIIECTBAMH PA3INIHBIX KIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHCca dTHX PEaKIUH;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIUHCIISATh OTHOCHUTECIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO0 JJIEMEHTa 10 (opmyJie
COCIMHCHHUS, MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN peaKITuy;

coONM0aTh  NpaBWJIa  TOJB30BAHUS  XUMHUYECKOM  mocyaoiu 51
7a00paTOpHBIM  00OpPYIOBaHMEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O TIOJYYCHHIO M COOHpaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHAKa U YIJICKHUCIIOTO Ta3a);

NPOBOAUTL  PEaKIMH, MOATBEP)KIAIONINE  KAYCCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITYTEM XJIOPHUA-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Ccynbdar-, THIPOKCUJ-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPax HEOPraHUUECKUX BEIIECTB;

PUMEHATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JAEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMAaTHU3allii0, BBHISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBSA3€Hd — 11 M3YyYCHHS CBOMCTB BEIICCTB H
XUMUYECKUX PEaKIui, €CTCCTBEHHO-HAy4YHbIC METOJbl TO3HAHUS —
HaOII0/IeHUe, WU3MEPEHHUE, MOJICIMPOBAaHUE, DKCIIEPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnyecTBo 4acos
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK

' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKa

19 BemectBa 1 xuMu4yeckue 15 1 bu6mmorexa [IOK

' peaKnuu https://m.edsoo.ru/7f41837c

Hroro mo pazmeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe I HEOPraHUYECKHX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 1 bubnuoreka [JOK

' 00 oKkcHmax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucmotax 8 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHUSAX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pazpnean 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xumuueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIHA
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[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHYeCKUX 3eMenToB 1. U. https://m.edsoo.ru/7f41837c
MenpneneeBa. CTpoeHue atoma
X 3b.
39 OHMH%CKM CB_;I b 8 bu6mmoreka [IOK
' KHCTHTEIRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNHN
bu6mmoreka [IOK
Hroro no pasery 15 https://m.edso0.ru/7f41837c
p . 3 bu6mmoreka [IOK
C3CPBHOC BpeM https://m.edsoo0.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [ToBTOpEeHUE U yriyosieHne 3HaHUM 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3zelioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuorexa [JOK
' peaKmuii https://m.edso0.ru/7f41a636
DIEeKTPONUTHYECKAs JUCCOLMALIHS. bubnnorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTayuibl M MX cOeJUHEHUSA
51 OO6m1ast XapaKTEePUCTHKA XUMHUYECKUX 4 1 bubnunoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01as XapakTepUCTUKAa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa LIOK
' PyfisL. 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 1 bubmotera [JOK
' ' ’ https://m.edso0.ru/7f41a636
COCIMHEHUS
OO1as XxapakTepUCTUKa XUMHUYECKUX
24 snemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no pazneny 25
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Paznen 3. MeTa/iIbl M UX COCINHCHU A

N bubnuorexa [JOK
31 Obmwwie cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTaiuibl U ©X COCTUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro mo paznmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B TBA U MaTEPUAIBI B )KU3HU YEJIOBEKA 3 bubmorexa [TOK
) elmec P T https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p e Bhe 3 bu6mmoreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'OITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WU.I'.,
CnankoB C.A.,AxunonepHoe o61ecTBo «3narenscTBo
«IIpocBenieHue»

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos WU.I'.,
CnankoB C.A.,AxunonepHoe o61ecTBo «3narenscTBo

«HpOCBGIIICHI/IC»

METOJNYECKHNE MATEPHUAJIBI JISA YUYUTEJIS
https://www.yaklass.ru/p/himija
https://lib.myschool.edu.ru/market?filters=%22publishingHouselds%22%
3A%5B
%224%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%

B8%D0%BC%D0%B8%D1%8F%22

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U
PECYPCbBI CETUUMHTEPHET

https://www.yaklass.ru/p/himija

https://lib.myschool.edu.ru/market?filters=%22publishingHouselds%22%
3A%5B

%0224%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%

B8%D0%BC%D0%B8%D1%8F%22
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